Almitrine mimics hypoxic vasoconstriction in isolated rat lungs.
The effect of almitrine bimesylate or the solvent malic acid on pulmonary vascular perfusion pressure was assessed in isolated rat lungs and on the contractile behavior of rat aorta and main pulmonary artery rings. Addition of almitrine to the lung perfusate during normoxia caused a dose-dependent, transient increase in pulmonary artery pressure with no change of the lung microvascular pressure. In systemic or pulmonary conduit arteries, the contractile tension was unaffected by almitrine. This indicates a precapillary locus of drug action. We also examined almitrine's effect on hypoxic pulmonary vasoconstriction (HPVC) in isolated lungs perfused with blood or with physiological salt solution (PSS). Low-dose almitrine potentiated hypoxic vasoconstriction in blood- but not in PSS-perfused lungs. However, a high dose of almitrine reduced hypoxic vasoconstriction dose dependently. When almitrine was added to the lung perfusate during hypoxia- or cyanide-induced (NaCN, 5 x 10(-5) M) pulmonary vasoconstriction, almitrine caused no further vasoconstriction. However, when the pulmonary perfusion pressure was elevated by KCl (20 mM) to the same magnitude as by alveolar hypoxia or cyanide, almitrine elicited a pressor response comparable to that observed during normoxia. Almitrine-induced pulmonary vasoconstriction resembled hypoxic vasoconstriction in that agents known to enhance hypoxic vasoconstriction (phorbol myristate acetate, vanadate, and 4-aminopyridine) enhanced, and known inhibitors of HPVC (the Ca2+ entry blocker nifedipine and hypothermia) inhibited, the almitrine-induced vasoconstriction. These findings lead us to speculate that almitrine also affects the oxygen-sensing limb of the hypoxic pressor response, not simply the effector (contractile apparatus of the vascular muscle cell).